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Executive Summary 


wo-year colleges have served as vital stepping- 
stones for students seeking to earn a bache- 
lor’s degree. Four out of five students who begin their 
higher education at a two-year institution aspire to 
eventually earn a bachelor’s degree. To achieve that 
goal, these students must complete their current pro- 
gram’s requirements and then matriculate at a four- 
year college—a process known as “vertical transfer.” 

This is commonly extolled as a cost-saving strat- 
egy, but it can also create unexpected challenges 
for students. Indeed, prior studies have shown that 
beginning college at a two-year institution decreases 
a student’s probability of eventually obtaining a bach- 
elor’s degree—even among those who express a clear 
intent in doing so. Yet relatively little is known about 
how vertical transfer may affect students’ future labor 
market outcomes. 

To shine light on the vertical transfer process, this 
report compares the outcomes of otherwise similar 
groups of students who aspire to obtain a bachelor’s 
degree, with the only difference being that one group 
begins college at a two-year college, while the other 
begins at a four-year university. We also stratify our 
sample to study if the effects of initiating college at 
a two-year institution differ across various student 
populations. 


Given that these students all began college with the 
same goal in mind—obtaining a bachelor’s degree— 
we would hope that both groups experience similar 
academic and labor market outcomes. In line with 
past research, we find that starting at a two-year col- 
lege sharply reduces students’ likelihood of earning a 
bachelor’s degree, and such negative effects are par- 
ticularly pronounced for students in relatively high 
quartiles of precollege math ability. In terms of labor 
market outcomes, female students are less likely to 
work full time if they started at a two-year college 
rather than a four-year institution. Male students are 
also less likely to work full time, conditional on being 
in the labor market. 

The report concludes by examining several poten- 
tial explanations for the disparities between students 
who initiate at two-year and four-year colleges. These 
include a slower accumulation of credits and early 
academic progress, challenges during the transfer 
process, a loss of credits at the point of transfer, and 
post-transfer academic shock. In this regard, two-year 
institutions may not be the stepping-stone that many 
policymakers and families have hoped for, unless 
additional efforts are made to improve the transfer 
pathway. 
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wo-year colleges have served as vital stepping- 
stones for students seeking to earn a bache- 
lor’s degree. In the 2015-16 academic year, more than 
8.8 million students enrolled at public two-year col- 
leges, and according to a recent study, 80 percent of 
them indicated that they intend to earn a bachelor’s 
degree.! To achieve that goal, these students must 
complete their current program’s requirements and 
then matriculate at a four-year university—a process 
known as “vertical transfer.” 

This process is often extolled as a cost-saving way 
to obtain a higher education.” Instead of paying for 
four (or more) years of tuition at expensive univer- 
sities, students can accumulate two years of cred- 
its at more affordable community colleges and then 
transfer those credits to four-year universities. In the- 
ory, students who transfer and then go on to gradu- 
ate receive the exact same bachelor’s degree as their 
peers while paying just a fraction of the price. 

But vertical transfer can also create unexpected 
challenges. For example, some students face signifi- 
cant logistical and academic hurdles when attempting 
to switch institutions. Further, researchers have not 
agreed on the extent to which students face long-term 
labor market penalties for initiating at two-year col- 
leges.3 If there are downstream academic or economic 
consequences, then vertical transfer could leave some 
students at a disadvantage compared to those who 
originally began at four-year universities. 


Indeed, prior studies have shown that beginning 
college at a two-year institution decreases a stu- 
dent’s probability of eventually obtaining a bache- 
lor’s degree—even among those who express a clear 
intent in doing so.4 According to data compiled by 
the National Student Clearinghouse, only 13 percent 
of students who initiate at a two-year institution 
earn a bachelor’s degree within six years. On average, 
the baccalaureate-attainment rate is between 17 and 
25 percent lower for students who begin at two-year 
institutions compared to those who start at four-year 
universities.5 These averages paint a bleak picture for 
anyone hoping to vertically transfer as a method for 
obtaining a bachelor’s degree. 

Even so, researchers are now challenging the 
emphasis on “average effects.”© The characteristics 
of students who attend two-year colleges vary widely 
(in age, family background, work experiences, and 
academic preparation), so there might be little rea- 
son to believe that the effects of starting college at a 
two-year institution are the same across all student 
populations.7 Additionally, researchers are exploring 
how outcomes differ according to the “counterfac- 
tual” education pathway.8 For example, the coun- 
terfactual for an academically advanced student at a 
two-year college could be selective four-year institu- 
tions, while the most likely counterfactual for many 
disadvantaged students is no postsecondary creden- 
tial at all. 
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Jennie Brand, Fabian Pfeffer, and Sara Goldrick- 
Rab studied the postsecondary outcomes of high 
school graduates from Chicago Public Schools with 
four different counterfactual conditions—no college 
at all, nonselective four-year institutions, selective 
four-year institutions, and highly selective four- 
year institutions. They found that initiating college 
at a two-year institution has the largest penalty for 
academically advantaged students who would oth- 
erwise have attended four-year colleges, especially 
highly selective four-year universities.9 This sug- 
gests that starting at a two-year institution may 
penalize some students (if the counterfactual is ini- 
tiating at a four-year institution) and benefit others 
(if the counterfactual is no postsecondary education 
at all). 

While there is still some scholarly debate in this 
area, the reality is that many students will continue 
enrolling at these colleges with the expectation of 
graduating with an associate degree and then trans- 
ferring to a four-year university to finish their bach- 
elor’s. Without a better understanding of vertical 
transfer, the promise of two-year institutions as the 
stepping-stone to a bachelor’s degree might be sub- 
stantially jeopardized for future generations of col- 
lege students. 

To shine light on the vertical transfer process, this 
report compares the outcomes of otherwise similar 
groups of students who aspire to obtain a bachelor’s 
degree, with the only difference between them being 
that one group begins college at a two-year college, 
while the other begins at a four-year university. We 
also stratify our sample to study if the effects of ini- 
tiating college at a two-year institution differ across 
various student populations. 

Given that these students all began college with the 
same goal in mind—obtaining a bachelor’s degree— 
we would hope that both groups experience similar 
academic and labor market outcomes. If that is the 
case, policymakers may rightfully conclude that ver- 
tical transfer is a viable pathway for those looking for 
cost-saving strategies to obtain a bachelor’s degree. 
But if the outcomes between the groups are markedly 
different, students might want to think twice before 
pursuing the vertical transfer pathway. 


The report concludes by examining several poten- 
tial explanations for the disparities between stu- 
dents who initiate at two-year and four-year colleges, 
including the impact of two-year college attendance 
on early academic progress, challenges related to the 
transfer process, loss of credits at the point of trans- 
fer, and post-transfer academic shock. 


Data and Estimation Strategy 


Data for this report come from the Educational Lon- 
gitudinal Study (ELS) of 2002, a nationally represen- 
tative study of students in 1oth grade in 2002 and 
12th grade in 2004.!° The study generated six waves of 
data that gathered information on academic and labor 
market outcomes." It includes information about stu- 
dents’ demographic characteristics, such as gender, 
race, and family background; students’ precollege aca- 
demic preparation, such as standardized test scores, 
grade point average (GPA), and vocational credits; 
and the students’ high schools, such as total enroll- 
ment, teacher salary, and the geographic location. 

We limit our analysis to students who attended 
public or private nonprofit institutions. Because two- 
year colleges serve a broad range of students, we 
further restrict our sample to include only students 
who indicated an intent to receive a bachelor’s in 
the baseline ELS survey, which was administered 
while the student was in high school. Most indi- 
viduals in our sample began college right after high 
school, meaning they enrolled during the summer of 
2004, fall of 2004, or spring of 2005. However, some 
students (roughly 12 percent) initiated at a higher 
education institution before the summer of 2004 
through dual-enrollment programs, while others 
(roughly 11 percent) delayed college entry until after 
the spring of 2005. We exclude both groups from 
our analyses.’ 

Finally, note that we observed students’ earnings 
only seven years after they initially enrolled in col- 
lege.!3 Approximately 6.5 percent of students in our 
sample who vertically transferred from a two-year to 
four-year institution were still enrolled at the end of 
our tracking period.14 Some of these students may 
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Table 1. Summary Statistics of the Analytical Sample 


Two-Year College Entrants Four-Year College Entrants 


Demographic 
Male 0.457 0.446 
White 0.564 0.658 
Black 0.128 0.103 
Hispanic OASS 0.078 
Asian 0.104 0.115 
Other 0.049 0.047 


Academic Preparation 


Standardized Reading Score (Grade 12) -0.068 0.597 
Standardized Math Score (Grade 12) -0.211 0.613 
High School GPA (All Courses) 2.693 3.183 
Vocational Units 3.256 2.304 


Socioeconomic Status 


First Quartile (Q]) 0.212 0.099 
Second Quartile (Q2) 0.259 0.162 
Third Quartile (Q3) 0.285 0.260 
Fourth Quartile (Q4) 0.245 0.478 
High School 
Enrollment (Thousands) 1.330 1.210 
General Program 0.356 0.219 
College Preparatory Program 0.566 0.740 
Vocational Program 0.078 0.041 
Percentage Free Lunch 0.248 0.215 
Teacher Pay ($1,000s) 42.43 42.01 
Urban 0.287 0.377 
Suburban 0.525 0.475 
Rural 0.188 0.147 
N 1,750 5,080 


Note: We also include census region controls. Sample sizes are rounded to the nearest 10 following National Center for Education 
Statistics/Institute of Education Sciences reporting guidelines. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002. 
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Table 2. Average Outcomes for Two-Year and Four-Year College Entrants 


Full Sample 
Two-Year Four-Year 

Received Bachelor's or 0.198 0.664 
Higher 

Earnings (Natural Log) 9.870 10.130 
Employed Full Time 0.758 0.816 
Full-Time Conditional 0.832 0.875 
Employment 


Male Sample Female Sample 
Two-Year Four-Year | Two-Year Four-Year 
0.202 0.636 0.194 0.687 
10.080 10.210 9.696 10.070 
0.796 0.834 0.727 0.802 
0.857 0.894 0.811 0.860 


Note: “Employed Full Time” is the percentage of all workers who are employed full time as opposed to employed part time or unem- 
ployed. “Full-Time Conditional Employment” is the percentage of employees who are working full time, as opposed to workers who 


are employed part time. 


Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 


eventually earn a bachelor’s degree, but we cannot 
observe those outcomes in our findings.15 

Our final sample includes 6,830 students, approx- 
imately one-quarter of whom initiated college at a 
two-year institution. Table 1 presents descriptive 
statistics of students who initiated at two-year and 
four-year colleges. On average, a larger proportion 
of underrepresented student groups initiated at two- 
year colleges than at four-year colleges. Additionally, 
two-year colleges enrolled students with lower aca- 
demic preparation, as measured by standardized test 
scores and high school GPA. Lastly, about a quarter of 
students from each family income quartile attended a 
two-year college, whereas four-year colleges enrolled 
larger shares of students from the top two income 
quartiles. 

We focus on a number of academic and labor 
market outcomes, including baccalaureate comple- 
tion, employment status, and self-reported earnings. 
Table 2 summarizes these measures for students 
who initiated at two- and four-year institutions. On 
average, we observe a large degree-attainment gap 
between students who began at a two-year institution 
and those who began at four-year universities.1° Sim- 
ilarly, we find differences between average employ- 
ment rates and earnings, favoring students who 
initiated at four-year universities.!7 


But these gaps might be attributable to underly- 
ing differences in the behaviors, characteristics, and 
circumstances of the students who choose to enroll 
in certain types of colleges. Data from the National 
Education Longitudinal Study suggest that students 
who are seeking a bachelor’s degree but initiate at a 
two-year college are significantly more likely to be of 
lower socioeconomic status, to be married or have a 
child at the time of enrollment, to be a racial minority, 
and to have demonstrated lower high school math 
and reading performance than those who initiate at a 
four-year institution.18 Moreover, studies have shown 
that these factors are associated with lower rates of 
college completion, even after adjusting for a stu- 
dent’s academic preparation.!9 

To account for these underlying differences, we 
use a propensity score matching strategy to simu- 
late a comparison group of students who initiated 
at four-year institutions but otherwise resembles 
our sample of two-year college entrants.2° This 
approach allows us to assess the impact of initiating 
at a two-year college on academic and labor market 
outcomes and has two major advantages over alter- 
native estimation methods, such as ordinary least 
squares. Methodologically, propensity score match- 
ing can avoid data extrapolation by making infer- 
ences only from data on students who are similar 
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regarding observed characteristics. Practically, this 
estimation strategy directly addresses the policy con- 
cern of using two-year colleges as a pathway to bac- 
calaureate attainment by focusing on the types of 
baccalaureate-aspiring students who are most likely 
to take the two-year college route. 

Using this strategy, we relate the outcomes of stu- 
dent 7 to the level of institution in which the student 
initially enrolled (i.e., a two-year or a four-year insti- 
tution). The model also incorporates a rich set of 
controls, denoted by the vector X;, which includes 
student demographic attributes, socioeconomic sta- 
tus, and academic preparedness. 


Logit (Y;) = a + B Twoyear; + X; +p; (1) 


The propensity score matching estimation was 
obtained using a three-step process, which is out- 
lined in Appendix A. Our estimates are presented in 
Table 3, which predicts a student’s baseline probabil- 
ity of initiating at a two-year college instead of a four- 
year college. 

As expected, anumber of precollege academic vari- 
ables are highly predictive of initiating at a two-year 
college. For example, students who begin at a two-year 
institution were more likely to earn lower high school 
grades, take vocational classes, and have lower math 
and verbal test scores than those who initiated at a 
four-year institution.?! 


Results 


We find large gaps in the academic and labor market 
outcomes of students who begin college at two- and 
four-year institutions.2? Table 4 presents our esti- 
mates based on five different model specifications. 
Column 1 uses the full analytical sample and pro- 
vides a raw comparison between the two-year and 
four-year institution entrants without any covari- 
ates. Column 2 uses the same sample but adds con- 
trols for baseline differences between the two groups 
in terms of demographic characteristics, prior aca- 
demic achievement, and high school characteristics. 
Column 3 shows the estimated impacts based on the 


post-match sample constructed using the propensity 
score matching technique. Finally, Columns 4 and 5 
present post-match results for males and females, 
respectively. 

We find that students who initiated at a two-year 
college were significantly less likely to receive a bach- 
elor’s within six years, and this negative effect is con- 
sistent across all five model specifications. However, 
the magnitude of the estimated effects was smaller 
in the post-match sample than in the full sample.?3 
Specifically, the gap in the baccalaureate-attainment 
rates between students who initiated at two- and 
four-year institutions 
44 percentage points to 23 percentage points—after 
we controlled for observable student characteristics 
(Column 2). The difference was further reduced to 
19 percentage points after propensity score matching 


narrowed by half—from 


(Column 3). Based on the post-match sample, the 
impact of two-year college entry on baccalaureate 
attainment is similar for males and females. 

In terms of labor market outcomes, estimates 
are generally negative, although the estimated neg- 
ative effects are substantially smaller after con- 
trolling for baseline differences between students 
who initiate at two-year and four-year institutions. 
Further, the negative effects lose significance in the 
post-match sample. The only exception is full-time 
employment for female students; female students 
who initiate at a two-year college are less likely to 
be employed full time (versus employed part time 
or unemployed), compared to their four-year insti- 
tution counterparts.74 

Thus far, we have focused on the average effects of 
initiating at two-year colleges compared to four-year 
universities. However, the average may mask hetero- 
geneous impacts for different student populations 
at two-year colleges. To explore this possibility, we 
split the student sample into quartiles using students’ 
SAT math scores. That is, we look at how the average 
effects might vary across different populations based 
on students’ levels of academic preparation. Table 5 
reports the results for each subsample.5 

We find that the baccalaureate-attainment gap 
(Panel A) is smallest for students in the lowest math 
score quartile. For male students with the lowest 
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Table 3. Probability of Attending a Two-Year College Among Baccalaureate-Seeking Students 
(Logit Model with Marginal Effects Reported) 


Demographic 
Male 


Black 


Hispanic 


Asian 


Other 


Academic Preparation 
Standardized Reading Score (Grade 12) 


Standardized Math Score (Grade 12) 


High School GPA (Standardized) 


Vocational Units (Standardized) 


Socioeconomic Status 
Second Quartile (Q2) 


Third Quartile (Q3) 


Fourth Quartile (Q4) 


High School 


Enrollment (Thousands) 


College Preparatory Program 


Vocational Program 


Percentage Free Lunch 


Full Sample 


-0.001 
(0.011) 
-0.106*** 
(0.013) 
0.010 
(0.020) 
-0.028 
(0.018) 
-0.045** 
(0.021) 


=0,0378** 
(0.008) 
-0.074*** 
(0.008) 
-0.116*** 
(0.008) 
0.025% ** 
(0.005) 


0.002 
(0.019) 
-0.023 
(0.019) 
-0.090*** 
(0.018) 


0.016** 
(0.008) 
-0.047*** 
(0.012) 
-0.016 
(0.024) 
0.001** 
(0.000) 


Male Sample 


=O. 11 ** 
(0.019) 
0.022 
(0.031) 

-0.054** 
(0.025) 
0.004 
(0.038) 


-0.030*** 
(0.011) 
-0.074*** 
(0.011) 
-0.118*** 
(0.009) 
0.019** 
(0.008) 


-0.019 
(0.032) 
-0.029 
(0.031) 
-0.101*** 
(0.030) 


0.008 
(0.012) 
-0.050*** 
(0.019) 
-0.035 
(0.034) 
0.001 
(0.001) 


Female Sample 


-0.107*** 
(0.018) 
-0.000 
(0.026) 
-0.009 
(0.027) 

-0.081*** 
(0.025) 


-0.046*** 
(0.011) 
-0.072*** 
(0.012) 
=O0,l15*** 
(0.012) 
0.030*** 
(0.007) 


0.014 
(0.024) 
-0.021 
(0.023) 

-0.084*** 
(0.023) 


0.021** 
(0.010) 
-0.047*** 
(0.016) 
-0.004 
(0.033) 
0.001** 
(0.001) 


(continued on the next page) 
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Table 3. Probability of Attending a Two-Year College Among Baccalaureate-Seeking Students 
(Logit Model with Marginal Effects Reported) (continued) 


Teacher Pay ($1,000s) 0.000 0.000 0.000 
(0.001) (0.001) (0.001) 

Urban -0.096*** -0.078*** -0.109*** 
(0.017) (0.026) (0.024) 
Suburban -0.012 -0.008 -0.013 
(0.015) (0.022) (0.019) 
N 6,830 3,070 3,770 


Note: Treatment effects are reported as marginal effects estimated at the mean of observables characteristics. For easier interpretation, 
we convert the log odds into marginal effects. Omitted categories include female, white, socioeconomic status Q1, general high school, 
and rural high school. A dummy variable approach is used to retain sample size. Sample sizes are rounded to the nearest 10 following 
National Center for Education Statistics/Institute of Education Sciences reporting guidelines. 
Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 


Table 4. Impact of Initiating at a Two-Year College on Student Baccalaureate Attainment and 
Labor Market Outcomes 


Matched Sample 
All Male Female 


Full Sample Students Students Students 
U)) 3) (3) (4) (5) 


Received Bachelor's Degree or Higher -O.442***  -0.234*** = -O.194*** = -O0.200*** = -0,.225*** 


(0.013) (0.015) (0.021) (0.031) (0.028) 
N 6,820 6,820 2,687 1,216 1,44] 
Earnings (Natural Log) -0.231*** -0.076* -0.004 0.073 -0.134 
(0.037) (0.040) (0.060) (0.073) (0.089) 
N 5,680 5,680 2,140 960 1,160 
Employed Full Time -0.057*** -0.018 -0.003 -0.032 -0.063** 
(0.014) (0.016) (0.023) (0.028) (0.030) 
N 5,780 5,780 2,220 1,000 1,190 
Full-Time Conditional Employment —0.040*** —0.026* 0.000 -0.041* 0.018 
(0.013) (0.014) (0.021) (0.024) (0.033) 
N 5,360 5,360 2,010 920 1,070 
Covariates X X X X 


Note: First-term fixed effects are included in all models. The regional unemployment rate is used as a control for labor market outcomes. 
(See Table B4, which uses region fixed effects.) Sampling weights are used in all models. A dummy variable approach is used to retain 
sample sizes. The full set of controls listed in Table 1 is used in models 2-5. Robust standard errors are used. Sample sizes are rounded 
to the nearest 10 following National Center for Education Statistics/Institute of Education Sciences reporting guidelines. *p < 0.10; 
**5 < 0.05; ***p < 0.01. “Employed Full Time” is the percentage of all workers who are employed full time as opposed to employed 
part time or unemployed. “Full-Time Conditional Employment” is the percentage of employees who are working full time, as opposed 
to workers who are employed part time. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 
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Table 5. Impact of Initiating in a Two-Year College on Student Baccalaureate Attainment and 
Labor Market Outcomes, by Student Math Ability (Matched Sample) 


_————— Male Sample Female Sample 


N N 

Panel A. Outcome = Baccalaureate Attainment 

Math Q] -0.139*** (0.046 500 —0.180*** (0.043 640 

Math Q2 -0.217*** (0.060 340 =0;258"** (0.056 380 

Math Q3 —0.249*** (0.071) 200 =0,193*** (0.068 240 

Math Q4 -0.210** (0.092 100 -0.348** (0.140 90 
Panel B. Outcome = Employed Full Time (vs. Part Time or Unemployed) 

Math Q] 0.034 (0.042 390 —0.006 (0.048 520 

Math Q2 —0.032 (0.055 290 -0.079 (0.049 310 

Math Q3 0.031 (0.079 180 -0.126** (0.064 200 

Math Q4 -0.406*** (0.116 90 -0.115 (0.136 90 
Panel C. Outcome = Earnings (Natural Log) 

Math Q] 0.110 (0.130 380 -0.042 (0.137 510 

Math Q2 -0.018 (0.106 290 -0,.212* (0.118 300 

Math Q3 0.160 (0.130 160 -0.078 (0.134 210 

Math Q4 0.267 (0.209) 80 0.103 (0.253) 90 


Note: First-term fixed effects are included in all models. The regional unemployment rate is used as a control in models in which labor 
market measures are used as outcome measures. Sampling weights are used in all models. Adummy variable approach is used to retain 


sample sizes. The full set of controls listed in Table 1 is used in a 


| models. Robust standard errors are used. Sample sizes are rounded 


to the nearest 10 following National Center for Education Statistics/Institute of Education Sciences reporting guidelines. *p < 0.10; 


** 5 < 0.05; ***p <0.01. 


Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 


math scores, initiating at a two-year college reduces 
baccalaureate attainment by approximately 14 per- 
centage points compared to students who initiate at 
four-year universities. The baccalaureate-attainment 
gap increases to approximately 22 percentage points 
for male students in the second quartile of math 
scores and to 25 percentage points for male students 
in the third quartile. With labor market outcomes, 
the pattern is clearer: Males with the highest math 
ability (Quartile 4) are associated with the largest 
full-time employment and earnings penalty when 
compared to their peers who began at a four-year 
university. (See Panels B and C.)2¢ 


10 


In contrast, the baccalaureate-attainment gap 
for female students is much more substantial when 
broken out by math score quartiles. Females in the 
bottom quartile of math scores are 18 percent less 
likely to obtain a bachelor’s degree if they begin at a 
two-year institution, compared to similar students 
who begin at a four-year university. The gap nearly 
doubles when comparing female students in the high- 
est math quartile. These students are 35 percent less 
likely to obtain a bachelor’s degree if they started col- 
lege at a two-year university compared to similar stu- 
dents starting at four-year universities. 

The pattern for female students’ labor market out- 
comes is less clear. The results suggest that female 
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students with math scores between the 50th and 
75th percentile are 13 percentage points less likely to 
gain full-time employment than otherwise similar 
students who initiate at a four-year institution, but 
there appears to be no discernable difference in labor 
market outcomes for female students from the other 
three quartiles. 

Why do bachelor’s degree-seeking students fare 
more poorly if they initiate at a two-year college 
instead of a four-year institution? Theoretically, both 
groups of students entered college with the same 
aspirations to obtain a bachelor’s degree, yet they face 
substantially different outcomes. The following two 
sections explore the mechanisms leading up to and 
immediately following the vertical transfer process to 
provide a better understanding of the different chal- 
lenges that exist between the two groups. 


Pre-Transfer Challenges for Students at 
Two-Year Institutions 


The disparity in academic and labor market outcomes 
may be attributable to factors leading up to the verti- 
cal transfer process. We explore student supports at 
two-year institutions, remedial coursework require- 
ments, difficulties navigating the transfer process, 
and the failure to transfer as potential mechanisms 
that contribute to the gaps in students’ academic and 
labor market outcomes. 


Lack of Student Supports. One possible explana- 
tion for the academic and labor market gaps that we 
observe could be the amount of available supports. 
Compared to four-year institutions, two-year colleges 
often offer fewer student support services,?7 and few 
offer on-campus residence, both factors thought to 
be crucial for college integration, motivation, and 
persistence.?8 

Students who begin at four-year universities may 
also have greater access to nonacademic support 
services than similar students at two-year colleges. 
Research has increasingly emphasized the importance 
for colleges to provide students with not only aca- 
demic support and resources but also psychologically 
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oriented supports that can activate students’ motives, 
foster growth mindsets, and help students develop a 
sense of meaning and purpose in college.?9 


Remedial Coursework Requirements. In addi- 
tion, students who begin at a two-year institution often 
must fulfill various remedial requirements—classes 
that may not count toward degree completion but are 
required among all freshmen who are perceived as 
not adequately prepared for college-level coursework. 
At four-year institutions, students are more likely to 
receive credit for these courses, allowing them to make 
faster progress toward their degree.3° 

The existing literature on developmental educa- 
tion fails to find consistent evidence concerning the 
benefits of receiving college remediation, particularly 
for students at two-year institutions.3! In fact, recent 
studies indicate that remedial coursework may hinder 
students’ persistence3? and that developmental edu- 
cation may divert students from college-level course- 
work, ultimately resulting in fewer college-level 
credits earned.33 


Navigating the Transfer Process. Students may 
also have difficulty navigating the challenges inher- 
ent in selecting and enrolling at a four-year transfer 
destination. Four-year institutions often have distinct 
application and financial aid processes; as a result, 
students need to manage their transfer applications 
for each destination institution separately. Further, 
two-year colleges and four-year universities typi- 
cally do not have a formal agreement on transfer pol- 
icies, resulting in a lack of awareness among students 
regarding the specific courses required to transfer to 
a four-year institution. 

While academic advising is available at two-year 
colleges, the typical student-to-adviser ratio is approxi- 
mately 1,000:1 due to financial constraints.34 As a result, 
students often select redundant courses or those not 
applicable to their major.35 Further complicating the 
transfer process, advisers are often knowledgeable 
about only one or two popular transfer destinations. 
For example, at one large two-year college, the trans- 
fer process to four-year institutions bewilders and frus- 
trates students. One student complains: 
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They [academic advisers] basically only know [the 
top two transfer schools] because they have the best 
relationship with them; but other than that, you’re 
more or less just on your own. And that’s where a lot 
of us go through word-of-mouth or people that we 
know, because there really is no clarification or reas- 
surance in the website or just in [the two-year insti- 
tution’s] people in general.3¢ 


Similar student complaints about the transfer pro- 
cess are well-documented in a variety of qualitative 
studies.37 Given the logistical work required to suc- 
cessfully navigate the transfer process and the lack of 
structure and standardization, it is unsurprising that 
many academically successful two-year college stu- 
dents struggle with the transfer process.38 


Failure to Transfer. Obviously, students who fail 
to vertically transfer do not have a shot at obtaining 
a bachelor’s degree. By itself, this is likely one of the 
largest contributors to the gaps in academic outcomes 
that we observe between otherwise similar students 
beginning college at two- and four-year institutions. 
As shown in Table 6, only about 40 percent of stu- 
dents in our sample ever transferred to a four-year 
institution. Additionally, 40 percent of students who 
either completed an associate degree or accumulated 
more than 60 credits from a two-year college failed 
to transfer. 

Traditionally, students at two-year colleges are 
expected to transfer at the beginning of their third 
academic year after earning approximately 60 credits. 
However, when examining the timing of transfer in 
our data set, we find that few students followed sucha 
pattern and that there were striking variations in stu- 
dents’ transfer trajectories. For example, only a quar- 
ter of students transferred during their first or second 
year, and almost 50 percent transferred four or more 
years after entry. 

Similarly, students who vertically transfer varied 
widely in the number of college-level credits accrued 
at the time of transfer. Credit totals ranged from o 
to 144, with the average being 49 credits.39 Still more 
worrisome, roughly 35 percent of students transferred 
with more than 65 credits, implying that students may 
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be required to take more credits than needed to trans- 
fer to a four-year institution. 

These patterns suggest that there is no well- 
trodden, highly structured transfer pathway for stu- 
dents to follow. Instead, two-year college students 
seem to be left to discover their own idiosyncratic 
path to a four-year institution. 


Post-Transfer Challenges for Students 
from Two-Year Institutions 


Students who manage to transfer to a four-year insti- 
tution may face an entirely new set of challenges 
upon arrival at their new campus. After transferring, 
students still must finish the final two years of their 
bachelor’s degree. We explore an additional set of 
challenges that students face after the vertical trans- 
fer process, including loss of credits during transfer, 
academic shock, and academic momentum. These 
mechanisms may further explain why we observe 
large gaps in academic and labor market outcomes 
between otherwise similar students who begin col- 
lege at two- and four-year institutions. 


Loss of Credits During Transfer. Another key 
barrier to academic success for students who ver- 
tically transfer is the loss of credits at the time of 
transfer. Losing credits due to the transfer process 
(meaning the four-year institution does not accept 
certain credits obtained at students’ two-year insti- 
tutions) can increase the time it takes for students 
to earn a bachelor’s degree. In turn, this can con- 
tribute to dropout, especially when students do not 
have the financial means to stay at the destination 
institution for more than two years. Indeed, the stu- 
dents in our sample who vertically transferred lost 
an average of 15 credits (equivalent to five three-unit 
courses) at the time of transfer.4° 

Although many states have policies requiring pub- 
lic four-year institutions to accept an agreed-upon set 
of credits from two-year colleges, most agreements do 
not guarantee that two-year college credits will apply 
to students’ intended majors. As a result, students 
who vertically transfer often either lose credits at 
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Table 6. Transfer Patterns Among Two-Year College Baccalaureate-Seeking Students 


Outcome 


Transfer Rate 
All Baccalaureate-Seeking Two-Year Entrants 


Associate Earners 


Diploma or Certificate Earners (No Associate Degree) 


No Community College Award 


College-Level Credits Earned from Two-Year Colleges 


< 20 
20-39 
40-59 
> 60 


Timing of Transfer (Among Vertical Transfers, n = 650) 


Ist Academic Year 

2nd Academic Year 

3rd Academic Year 

Ath Academic Year 

5th Academic Year 

6th Academic Year 

7th Academic Year 

8th Academic Year or Beyond 


College-Level Credits Earned upon Transfer (Among Vertical Transfers) 


< 20 
20-39 
40-59 
> 60 


| Count | Percentage N 
640 39 1,630 
230 58 390 

10 27 4O 
400 34 1,200 
140 23 620 
100 36 290 
120 52 230 
290 53 530 

70 10 
110 17 
170 26 
120 18 

60 9 

50 7 

AO 6 

4O 7 
140 22 
100 16 
120 18 
280 44 


Note: Sample sizes are rounded to the nearest 10 following National Center for Education Statistics/Institute of Education Sciences 


reporting guidelines. 


Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 


the time of transfer or are required to acquire unnec- 
essary credits. For example, using college adminis- 
trative data from Virginia, Xu et al. find that among 
students who received a bachelor’s degree, those 
who vertically transferred earned 10 more credits on 
average than their peers who originally began col- 
lege at a four-year institution peers, and they earned 


16 more credits than what is necessary for a tradi- 
tional four-year degree.4! 


Post-Transfer Academic Shock. We also examine 
the possibility that students experience post-transfer 
shock due to their new collegiate environment. Stu- 
dents who transfer from two-year institutions and 
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Figure 1. Term-by-Term Fluctuations in GPA Among Vertical Transfers 
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Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 


fail to adjust to their new college campus may strug- 
gle to succeed compared to students who originally 
enrolled at the four-year university. Accordingly, aca- 
demic shock may explain differences between the two 
groups’ academic and labor market outcomes. 

To measure academic shock, we use our sample 
to explore the term-by-term changes in transfer stu- 
dents’ GPA, shown in Figure 1. The left panel is cen- 
tered at the time of initial enrollment, and the right 
panel is centered at the time of transfer (i.e., time = 0 
is the last term at the student’s original two-year insti- 
tution). We plot students by prior math ability using 
the same SAT math score quartiles described above. 

On average, transfer students experienced a 
noticeable decline in GPA in the term following their 
arrival at the destination institution, and such a drop 
was present for students in all four ability groups. 


14 


However, on average, students who vertically trans- 
ferred saw their GPA quickly rebound after the first 
term. This GPA dip and subsequent rebound may 
be driven by two separate trends. First, the GPA dip 
may be due to transfer students’ social and logistical 
adjustment, and GPA may gradually recover after stu- 
dents familiarize themselves with the four-year insti- 
tution. Another possible explanation may be changes 
in the demographic mix of students over time. For 
example, if weaker students in our sample were more 
likely to drop out after their first term at the four-year 
institution, the stronger students would more heavily 
influence GPA patterns afterward. 

To shed light on these two explanations, we con- 
duct two additional analyses. First, we replicate Fig- 
ure 1 but restrict the sample to transfer students who 
remain at the destination institution for more than a 
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Figure 2. Term-by-Term Fluctuations in the Proportion of Leavers Among Vertical Transfers 
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single year. We find similar patterns of GPA dip and 
partial rebound in later terms, providing evidence for 
the first explanation. 

We also directly explore the term-by-term post- 
transfer dropout rate after transfer students arrived 
at the four-year institution, based on students’ math 
ability. The pattern presented in Figure 2 suggests 
that only a small proportion of students leave their 
destination institution by the end of the first term. 
The most pronounced dropout rate by the end of the 
first term is for students in the lowest quartile. But 
even for this group, only 2.4 percent of students left 
after their first term. 


Academic Momentum. A large body of research 
indicates that success in introductory courses during 
the early stage of students’ college career is crucial 
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for academic momentum and degree attainment.4 
Therefore, the final mechanism we examine is stu- 
dents’ academic progress during their first few terms 
of college. 

To measure academic momentum, we construct 
four indicators of college credit accumulation during 
the first two years of enrollment: the number of any 
type of credits attempted, either college level or reme- 
dial; the number of college-level credits attempted; the 
number of any type of credits earned; and the number 
of college-level credits earned. We use these indica- 
tors to compare students who initiate at two-year col- 
leges with otherwise similar students who initiate at 
four-year colleges. If the two-year college experience 
dampened students’ early academic success, either 
by influencing students to attempt fewer credits or 
diverting students into remedial coursework that did 


STEPPING-STONES OR ROADBLOCKS? 


DI XU, SABRINA SOLANKI, AND ASHLEY HARLOW 


Table 7. Disparity in Early Academic Progress Between Matched Two-Year and Four-Year Entrants 


Matched Sample Regression-Adjusted Estimates 


Two- Four- Two- Four- 
Year Year Year Year Full Sample Matched Sample 
‘) 2) 6) Gy) 8) ()) 7) 3) 

Any Credits Attempted 

First Semester 10.64 13.53 10.67 11.83 -1.364"* (0.131) -1.351*** (0.171) 

First Year 23.31 29.70 23.37 26.55 —-3.729"* (0.356) -3.208*** (0.484) 

First Two Years 42.67 57.23 42.85 48.83  -/7.614*** (0.669) -6.531*** (0.917) 
College Credits Attempted 

First Semester 8.463 12.99 8.53 10.49 -2.377** (0.144) -2.211*** (0.187) 

First Year 19.84 28.83 19.98 24.31 —5.238""* (0.366) + -4.439*** (0.489) 

First Two Years 38.19 56.11 38.51 45.79  -9.400*** (0.678) -7.940*** (0.927) 
Any Credits Earned 

First Semester 8.264 12.28 8.29 9.50  -1.649** (0.163)  -1.433** (0.226) 

First Year 18.22 26.82 18.31 21.24 -4,051** (0.386) -3.136*** (0.532) 

First Two Years 33.50 51.67 33.78 39.36 -—-/.989*** (0.702) -6.285*** (0.966) 
College Credits Earned 

First Semester 6.824 11.90 6.87 8.70 -2.343*** (0.160)  -2.076*** (0.214) 

First Year 15.96 26.22 16.12 19.96 -5.082*** (0.382) -4.111*** (0.515) 

First Two Years 30.71 50.92 31.06 37.71 -9.194*** (0.695) ~=-7.420*** (0.937) 
N 6,610 2,960 6,610 2,600 


Note: Columns 5 and 7 include the full set of controls listed in Table 1. First-term fixed effects are included in Columns 5 and 7. Sample 
sizes are rounded to the nearest 10 following National Center for Education Statistics/Institute of Education Sciences reporting guide- 


lines. *p <0.10; **p <0.05; ***p <0.01. 


Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education Sci- 
ences, “Education Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 


not move them toward a degree, we would expect to 
find the negative influence on credit accumulation in 
the early years of students’ college career. 

As Table 7 indicates, the attempted credit gaps 
between the two groups are evident as early as the 
first term. The regression-adjusted comparison based 
on the matched sample (Column 7) indicates that 
students who initiated at a two-year college attempt 
slightly fewer credits during their initial term than 
did their four-year college counterparts and that this 
credit gap steadily increases over time. By the end of 
the second year, students who began at a four-year 
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university attempted 6.5 more credits on average 
compared to otherwise similar students who began 
at a two-year college—the approximate equivalent of 
two three-credit courses. 

In addition, the divergence in attempted college- 
level credits is consistently greater than the diver- 
gence in total course credits, suggesting that two-year 
college students were more likely to be referred to 
remedial courses than their similar four-year institu- 
tion peers, even though the two groups were matched 
on their precollege academic preparedness. Students 
who initiated at two-year institutions attempted 
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almost two fewer college-level credits in their first 
term than their counterparts at four-year institu- 
tions; this figure increased to four credits by the end 
of the first year and to eight credits by the end of the 
second year. The gap in attempted course credits is 
also reflected in credit accumulation. By the end of 
the second year, students who began at two-year col- 
leges earned approximately six fewer overall credits 
and seven fewer college-level credits than similar stu- 
dents who began at four-year colleges. 


Conclusion 


Given rising tuition prices and a growing worry 
about if higher education is “worth it,” two-year col- 
leges are increasingly viewed as the starting point for 
many baccalaureate-aspiring students. However, we 
find that the two-year college pathway substantially 
reduces students’ likelihood of earning a bachelor’s 
degree. In this regard, two-year institutions may 
not be the stepping-stone that many policymakers 
and families believe them to be. We also find that 
female students who initiate at a two-year college 
are less likely to be employed full time eight years 
after initial college enrollment compared to other- 
wise similar females who start at four-year colleges, 
suggesting there may be negative labor market con- 
sequences for some students looking to pursue the 
vertical transfer pathway. 

We also assessed the negative effects of initiating 
at a two-year college on student academic and labor 
market outcomes by students’ level of academic pre- 
paredness. For both academic and labor market out- 
comes, we find that negative effects are particularly 
strong for students with high math scores who begin 
college at a two-year institution. This echoes the find- 
ings from Brand, Pfeffer, and Goldrick-Rab, as the 
two-year college pathway to a bachelor’s was found to 
have the largest penalty for more academically advan- 
taged students.43 
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The gaps might be due to a variety of mecha- 
nisms leading up to and following vertical transfer, 
including lack of adequate student supports, reme- 
dial coursework requirements, confusion with the 
transfer process and failure to transfer, loss of cred- 
its, and challenges related to academic shock and 
momentum. Indeed, only about one-third of the 
baccalaureate-aspiring students who began at a 
two-year college ever made it to the four-year sec- 
tor in our sample. Even students who completed an 
associate degree (or accumulated more than 60 cred- 
its from a two-year college) often failed to transfer— 
and for the students who did transfer, idiosyncratic 
patterns and timing of transfer suggest they had no 
clearly structured transfer pathway to follow. 

As policymakers and college administrators 
search for new strategies to increase the transfer 
rates and success of transfer students, our results 
suggest that the responsibility should not rest solely 
with two-year colleges. Instead, transfer destina- 
tions must also form stronger partnerships with 
two-year colleges to build strong pathways and pro- 
vide additional support for these students. As explic- 
itly indicated by Benjamin L. Castleman, highly 
structured programs limit student confusion and 
ensure transfer students face fewer obstacles in ulti- 
mately obtaining a bachelor’s degree.44 

To build these institutional supports, four-year 
institutions may need to work with two-year colleges 
to ensure that students who earn a transfer-oriented 
associate degree are guaranteed junior-level stand- 
ing in a matching major at a four-year institution.45 
Recent evidence suggests that these policies can 
have salutary effects on credit loss and improve 
baccalaureate-attainment rates of students who ini- 
tiate at two-year institutions.4® Given that academic 
support is positively associated with transfer student 
retention,47 transfer destinations may need to ori- 
ent, advise, and support transfer students to facilitate 
their academic and social integration into the destina- 
tion institution.48 
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Appendix A. Obtaining Propensity 
Score Matching Estimates 


he propensity score matching estima- Figure Al. Distribution of the Predicted Probability of 
tion was obtained using a three-step pro- Attending a Two-Year College for Two-Year and Four- 
cess. First, we estimated a student’s propensity Year College Entrants, Pre-Match 
to initiate at a two-year college given his or her 
observable characteristics using a logit model, 
shown in equation (2): 


Logit (Twoyear,) =a+X;+p; (2) 


kdensity _pscore 


Twoyear; is the treatment assignment for 
student 7 and is equal to 1 if the student initi- 
ated at a two-year college. Based on Equation 2, 
we predict the probability of initiating at a 
two-year college for each student in our analyt- 0 02 04 06 08 1 


Four Year ———-— Two Year 


ical sample. 
Second, we used the estimated propensity 


scores to match each student who initiated Source: Authors’ calculations using US Department of Education, National 
at a two-year college with a similar student Center for Education Statistics, Institute of Education Sciences, “Education 
Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 


who initiated at a four-year college based on 
the nearest-neighbor method with a caliper of 
0.01.49 As a result, two-year college entrants 
who had no match within 0.01 standard devi- 
ations of the propensity score in the four-year 


Figure A2. Distribution of the Predicted Probability 
of Attending a Two-Year College for Two-Year and 
Four-Year College Entrants, Post-Match 


college entrants group were dropped from the 
analysis. (This includes less than 1 percent of the 
two-year sample.) Accordingly, the post-match 


1 


sample consists of only baccalaureate aspirants 


2 
who are at least somewhat likely to consider the ze 4 
two-year college pathway to a bachelor’s. 7 
In the third and final step of the analysis, 25] 
we used Equation 1 to estimate the impact of < 
two-year college entry on student academic and ° 
labor market outcomes using the post-match su ; ; 7 
ie} 0.2 0.4 0.6 08 1 


sample.s° Figure Al presents the distributions 
of the predicted propensity of initiating at a 


two-year college for students who actually ini- Source: Authors’ calculation using US Department of Education, National 
tiated at two-year and four-year colleges The Center for Education Statistics, Institute of Education Sciences, “Education 


om es Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 
distribution clearly shows the presence of : . 7 : 


Four Year ———-— Two Year 
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Figure A3. Distribution of the Predicted Probability 
of Attending a Two-Year College for Two-Year and 
Four-Year College Entrants, Male 
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Source: Authors’ calculations using US Department of Education, National 
Center for Education Statistics, Institute of Education Sciences, “Education 
Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 


Figure A4. Distribution of the Predicted Probability 
of Attending a Two-Year College for Two-Year and 
Four-Year College Entrants, Female 
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Source: Authors’ calculations using US Department of Education, National 
Center for Education Statistics, Institute of Education Sciences, “Education 
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differential sorting into two- and four-year col- 
leges. Specifically, the majority of students who 
initiated at a two-year college had a high proba- 
bility of choosing the two-year college pathway; 
almost half have a probability of 0.50 or higher, 
and a fifth have a probability of 0.75 or higher. 
On the other hand, the majority of students 
who ultimately began at a four-year institution 
had a low probability of choosing the two-year 
college pathway; about half have a probability of 
0.10 or lower, and three-quarters have a proba- 
bility of 0.25 or lower. 

While the majority of two-year entrants 
have a match within 0.01 standard deviations of 
the propensity score in the four-year entrants 
group, approximately 1 percent of the two-year 
sample was discarded due to lack of support. 
Figure A2 shows the probability densities for the 
students who initiate at two-year and four-year 
institutions after matching. Visually, the match- 
ing operations for both groups of students seem 
to have achieved satisfactory overlap, as the two 
distributions lie on top of each other almost 
perfectly. We also depict the overlap between 
the two groups of students for the male and 
female subsamples separately in Figures A3 and 
A4, and the patterns are fairly similar. 
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Appendix B. Details About the 


Balance Check 


n addition to depicting the common support and 

matching results, we further checked for satisfac- 
tory balance on all covariates statistically. Following 
P. G. Austin,S! we use the standardized difference— 
the absolute difference in sample means divided by an 
estimate of the pooled standard deviation of the vari- 
able, where o indicates perfect balance—to check bal- 
ance in group means. 
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Some researchers also recommend examining 
higher-order sample balance.5? Therefore, we also 
checked the ratio of standard deviations between 
the two-year college entrants and four-year college 
entrants (the S-ratio, where 1 indicates perfect bal- 
ance). Results for the balance check are presented 
in Table Bi and indicate that the matching process 
resulted in satisfactory balance, reducing most stan- 
dardized difference values to below 0.10, with S-ratios 
hovering close to 1. 
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Table B1. Balance Between Two-Year and Four-Year Entrants 


Unmatched Sample Matched Sample 
Stan- 
Standard | dardized Standard | dardized 
ETE) (1 Deviation | Difference Deviation | Difference 
Demographic 
Male Two Year 0.46 0.50 0.46 0.50 
02 1. 0.01 1.00 
Four Year 0.45 0.50 oe os 0.46 0.50 
White Two Year 0.56 0.50 049 1.05 0.57 0.50 0.02 1.00 
Four Year 0.66 0.47 0.58 0.49 
Black TwoYear 0.13 0.33 0.13 0.34 
b 1.1 0.05 1.06 
Four Year 0.10 0.30 oe 0.11 0.32 
i i Two Y J ; Al ; 
Hispanic wo Year 0.16 0.36 0.22 1.36 0.15 0.36 0.07 0.94 
Four Year 0.08 0.27 0.18 0.38 
i Two Y Jd 31 1 31 
Asian wo Year 0.10 0.3 0.03 0.96 0 0.3 0.04 4.05 
Four Year 0.12 0.32 0.09 0.29 
Other Two Year 0.05 0.22 0.05 0.22 
0.01 1.02 0.03 1.07 
Four Year 9.05 0.21 0.04 0.20 
Academic Preparation 
Reading Score 
Two Y 49, . 50.01 8.33 
(Grade 12)“ (WONear 49850 B89 781.02 0.03 «101 
Four Year 56.37 8.19 50.22 8.25 
Math Score 
Two Y 48.71 11 48.88 8.02 
(Grade 12) eee ee : 0.94 0.99 0.04 1.01 
Four Year 56.36 8.20 48.56 7.98 
High School 
Two Year 2.69 0.58 2.71 0.57 
GPA . 0.85 1.09 0.05 1.03 
Four Year 3.18 0.53 2.14 0.55 
erie TwoYear 3.25 2.29 3.22 2.25 
nits 0.41 1.20 0.021 1.00 
Four Year 2.30 1.91 3.27 2.24 
Socioeconomic Status 
First Quartile 
(Q1) Two Year 0.21 0.41 0.28 1.37 0.21 0.41 0.05 1.04 
Four Year 0.10 0.30 0.19 0.39 
Second Quartile 
(Q2) Two Year 0.26 0.44 =e ce 0.26 0.44 0.05 0.97 
Four Year 0.16 0.37 0.28 0.45 


(continued on the next page) 
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Table B1. Balance Between Two-Year and Four-Year Entrants (continued) 


Unmatched Sample Matched Sample 
Stan- 
Standard | dardized Standard | dardized 
NV ETEE Lo) ( Deviation | Difference Deviation | Difference 


Third Quartile 
(Q3) Two Year 0.29 0.45 A 108 0.29 0.45 001 0.99 
Four Year 0.26 0.44 ae : 0.29 0.45 
Fourth Quartile 
(Q4) Two Year 0.25 0.43 0.25 0.43 
FourYear 0.48 0.50 0.54 086 924 = 0.48 0.02 1.01 
High School 
Enrollment 
(Thousands) TwoYear 1.33 0.90 0.14 147 1.33 0.89 0.003 0.99 
Four Year = 1.21 0.77 1.32 0.90 
General 
Program Two Year 0.36 0.48 oa ia 0.35 0.48 0.01 1.00 
Four Year 0.22 0.41 0.36 0.48 
College Prep 
Program Two Year 0.57 0.50 re re 0.57 0.49 0.01 1.00 
Four Year 0.74 0.44 2 0.58 0.49 : 
Vocational 
Program Two Year 0.08 0.27 age cae 0.08 0.27 0.05 1.09 
Four Year 0.04 0.20 0.07 0.25 
Percentage 
Free Lunch Two Year 24.8 15.47 099 126 24.57 15.25 0.03 101 
Four Year 21.45 12.24 24.96 15.14 
Teacher Pay 
($1,000s) Two Year 42.43 8.88 i ‘ae 42.42 8.89 0.05 46 
Four Year 42.01 7.88 oi , 41.99 7.90 
Rural Two Year 0.29 0.45 0.29 0.45 
0.01 1.00 
Four Year 0.38 0.48 0.20 0.93 0.29 0.45 
Urban Two Year 0.53 0.50 0.52 0.50 
0.02 1.00 
Four Year 0.48 0.50 0.10 1.00 0.51 0.50 
Suburban Two Year 0.19 0.39 0.19 0.39 
0.02 0.99 
Four Year 0.15 0.35 0.10 1.10 0.19 0.40 


Note: Standardized difference in group means was calculated following the formula by Austin. The S-ratio is the ratio of the standard 
deviation between the two-year and four-year samples, calculated by dividing the higher standard deviation by the standard deviation 
of the other group. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education Sci- 
ences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 
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Table B2. Impact of Initiating in a Two-Year College on Student Baccalaureate Attainment and 
Labor Market Outcomes (Restricted Sample) 


Full Sample Matched Sample 
(1) (2) (3) 
Received Bachelor's Degree or Higher —0.424*** —0.249*** -0.187"** 

(0.015) (0.017) (0.023) 
N 6,040 6,040 2,070 
Earnings (Natural Log) —0.245*** —0.108* 0.044 
(0.042) (0.045) (0.060) 
N 5,110 5,110 1,730 
Employed Full Time —0.060*** —0.024 0.029 
(0.016) (0.017) (0.025) 
N 5,180 5,180 1,740 
Full-Time Conditional Employment —0.045*** —0.032** —0.032 
(0.014) (0.015) (0.020) 
N 4,830 4,830 1,620 

Covariates xX X 


Note: The sample is restricted to students who earned 24 college-level credits during their college career. First-term fixed effects are 
included in all models. The regional unemployment rate is used as a control in models in which labor market measures are used as out- 
come measures. Sampling weights are used in all models. The dummy variable approach to missing is used to retain sample sizes. The 
full set of controls listed in Table 1 is used in models 2 and 3. Robust standard errors are used. Sample sizes are rounded to the near- 
est 10 following National Center for Education Statistics/Institute of Education Statistics reporting guidelines. *p < 0.10; **p < 0.05; 
***5 < 0.01. “Employed Full Time” is the percentage of all workers who are employed full time as opposed to employed part time or 
unemployed. “Full-Time Conditional Employment” is the percentage of employees who are working full time, as opposed to workers 
who are employed part time. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002," httos://nces.ed.gov/surveys/els2002/. 
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Table B3. Impact of Initiating at a Two-Year College on Student Baccalaureate Attainment and Labor 
Market Outcomes (Including Dual-Enrollment Students) 


Full Sample Matched Sample 
1) (2) 6) 
Received Bachelor's Degree or Higher -0.421*** —0.220*** —0.183*** 
(0.013) (0.015) (0.020) 
N 6,970 6,970 2,880 
Earnings (Natural Log) —0.209*** —0.059 —0.017 
(0.035) (0.038) (0.064) 
N 5,800 5,800 2,280 
Employed Full Time —0.055*** —0.017 —0.017 
(0.014) (0.015) (0.022) 
N 5,910 5,910 2,360 
Full-Time Conditional Employment —0.037*** —0.023* —0.040** 
(0.012) (0.013) (0.017) 
N 5,480 5,480 2,180 
Covariates xX x 


Note: The sample includes students who earned college credits before their first term in college (dual-enrollment students). First-term 
fixed effects are included in all models. The regional unemployment rate is used as a control in models in which labor market measures 
are used as outcome measures. Sampling weights are used in all models. The dummy variable approach to missing is used to retain sam- 
ple sizes. The full set of controls listed in Table 1 is used in models 2 and 3. Robust standard errors are used. Sample sizes are rounded 
to the nearest 10 following National Center for Education Statistics/Institute of Education Sciences reporting guidelines. *p < 0.10; 
**5 < 0.05; ***p < 0.01. “Employed Full Time” is the percentage of all workers who are employed full time as opposed to employed 
part time or unemployed. “Full-Time Conditional Employment” is the percentage of employees who are working full time, as opposed 
to workers who are employed part time. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” httos://nces.ed.gov/surveys/els2002/. 
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Table B4. Impact of Initiating at a Two-Year College on Student Baccalaureate Attainment and Labor 
Market Outcomes (Using Region of Residence Fixed Effects) 


Matched Sample 
rN || Male Female 
Full Sample Students Students Students 
) ¢4) ©) (4) &)) 
Received Bachelor’s Degree or Higher —0.442*** —0.234"" —0.194*** —0.200*** —0.225*** 
(0.013) (0.015) (0.021) (0.031) (0.028) 
N 6,820 6,820 2,687 1,216 1,441 
Earnings (Natural Log) —0.228*** —0.074* —0.065 0.033 —0.084 
(0.037) (0.040) (0.064) (0.081) (0.096) 
N 5,680 5,680 2,150 960 1,160 
Employed Full Time —0.058*** —0.017 0.012 0.009 —0.033 
(0.014) (0.016) (0.023) (0.032) (0.031) 
N 5,780 5,780 2,250 1,000 1,190 
Full-Time Conditional Employment —0.040*** —0.026* 0.012 —0.046* —0.042 
(0.013) (0.014) (0.021) (0.024) (0.027) 
N 5,360 5,360 2,010 920 1,070 
Covariates X X X X 


Note: “Employed Full Time” is the percentage of all workers who are employed full time as opposed to employed part time or unem- 
ployed. “Full-Time Conditional Employment” is the percentage of employees who are working full time, as opposed to workers who 
are employed part time. 

Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 
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Table B5. Impact of Initiating at a Two-Year College on Student Baccalaureate Attainment and 
Labor Market Outcomes, by Student Math Ability (Matched Sample) 


Employed Full Time 
(vs. Part Time or 


Baccalaureate Attainment Unemployed) aM SYeattaye 
Male Female Male Female Male Female 
Sample Sample Sample Sample Sample Sample 
(1) 24) (5) 9) (7) 3) 
Two Year —0.139"** —0.180*"* —0.034 —0.006 0.110 0.042 
(0.046) (0.043) (0.043) (0.049) (0.135) (0.142) 
Two Year, 
Math Q2 0.078 —0.077 0.001 -0.073 0.128 0.169 
(0.077) (0.071) (0.071) (0.070) (0.173) (0.186) 
Two Year, 
Math Q3 0.110 0.012 0.065 —0.120 0.050 —0.036 
(0.084) (0.079) (0.088) (0.079) (0.184) (0.193) 
Two Year, 
Math Q4 0.072 —0.167 0.372" —0.108 —-0.377* 0.145 
(0.091) (0.124) (0.102) (0.123) (0.217) (0.248) 
N 1,140 1,350 942 1,130 910 1,100 


Source: Authors’ calculations using US Department of Education, National Center for Education Statistics, Institute of Education 
Sciences, “Education Longitudinal Study of 2002,” https://nces.ed.gov/surveys/els2002/. 
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Kurlaender, “Do Community Colleges Provide a Viable Pathway to a Baccalaureate Degree?” 
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10. US Department of Education, National Center for Education Statistics, Institute of Education Sciences, “Education Longitudinal 
Study of 2002 (ELS:2002),” https://nces.ed.gov/surveys/els2002/. 

1. This includes high school and postsecondary transcripts and earnings measured in 2011. This provides a follow-up seven years 
after students’ initial college enrollment. 

12. We further limit our analysis to students enrolled at public and private nonprofit colleges. To determine if a student initiated at a 
two-year or four-year institution, we use a variable in the ELS:2002 data set that includes the first postsecondary institution a student 
attended after high school. Students who initiated at a two-year college are categorized as two-year college entrants, and students who 
initiated at a public or private four-year college are categorized as four-year institution entrants. 

13. Prior research examining college students’ earnings trajectories indicates that the bulk of positive returns for bachelor’s degrees 
are due not to immediate increases in earnings levels, but instead to acceleration in earnings growth over time. If we measured earn- 
ings further into the future, we might find that some students reach an earnings plateau, while others experience sharp increases in 
earnings over time. See Shanna Smith Jaggars and Di Xu, “Examining the Earnings Trajectories of Community College Students Using 
a Piecewise Growth Curve Modeling Approach,” Journal of Research on Educational Effectiveness 9, no. 3 (2016): 445-71, https://www. 
tandfonline.com/doi/full/10.1080/19345747.2015.1116033. 

14. Similarly, 4.5 percent of the matched students who initiated at a four-year institution were still enrolled. 

15. Even among students who earned their bachelor’s during the period under study, most did so only a few years before the end of 
the study. 

16. Baccalaureate completion was extrapolated from college transcripts. The data include a variable that indicates the highest known 
degree the student received from any postsecondary institution. We include degree status measured at the end of 2010, which gives us 
a six-year window, as most students in our sample entered college in 2004. Students who earned a bachelor’s or a higher-level degree 
within that time frame were coded as 1, and all others were coded as o. 

17. Employment was generated from a variable in ELS:2002 that characterizes employment status (full time or part time) for all jobs 
held as of the third follow-up interview in 2012. Students working full time were coded as 1; students working part time or designated 
as “unemployed” were coded as o. Individuals designated as “out of the labor force” were dropped from the analysis. To further differ- 
entiate between full-time and part-time employment status, we also created a separate outcome variable conditional on being 
employed; part-time employment status is coded as o. Finally, ELS:2002 includes a variable indicating students’ self-reported earnings 
from employment during 2011, seven years after students’ initial enrollment in college. We include the natural log of earnings as our 
outcome measure; students with no earnings (reporting a value equal to 0) were dropped from the analysis. 

18. Alfonso, “The Impact of Community College Attendance on Baccalaureate Attainment.” 

19. William G. Bowen, Matthew M. Chingos, and Michael S. McPherson, Crossing the Finish Line: Completing College at America’s 
Public Universities (Princeton, NJ: Princeton University Press, 2009). 

20. Long and Kurlaender, “Do Community Colleges Provide a Viable Pathway to a Baccalaureate Degree?”; Monaghan and Attewell, 
“The Community College Route to the Bachelor’s Degree”; Reynolds, “Where to Attend?”; and Xu et al., “Are Community College 
Transfer Students ‘A Good Bet’ for 4-Year Admissions?” 

21. Specifically, a one standard deviation increase in high school GPA decreases the probability that students would initiate at a two- 
year college by roughly 11 percentage points. A one standard deviation increase in high school vocational units increases the probability 
that students would initiate at a two-year college by 2 percentage points. Lastly, a one standard deviation increase in math scores 
decreases the probability that students would initiate at a two-year college by 7 percentage points. Beyond these academic-preparation 
variables, parental education—particularly the mother’s education level—is also highly predictive of two-year college attendance in 
our sample. 

22. We focus on four specific outcome measures: baccalaureate attainment within six years, earnings in 2011, employment status in 
2012 (full-time employment versus part-time or no employment), and conditional employment status (full-time versus part-time 
employment). 

23. As explained in the “Data and Estimation Strategy” section, the post-match sample consists of only baccalaureate aspirants who 


are at least somewhat likely to consider the two-year college pathway to a bachelor’s. 
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24. For all outcome measures, we estimated treatment effects for a restricted sample of students—those who completed 24 or more 
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